INTRODUCTION
In Dictyostelium discoideum CAMP functions as a hormone-like signal during chemotaxis [l] , morphogenesis [2] and cell differentiation
[3]. Extracellular CAMP binds to specific surface receptors 141, and induces many biochemical and biophysical responses, including alteration of the extracellular concentration of H+, Ca*+ and K+, the activation of adenylate cyclase, guanylate In vertebrates effector molecules are coupled to the surface receptors via signal transducing Gproteins [lo] . A family of GTP-binding proteins in vertebrates mediate the regulation of adenylate cyclase, phospholipase C, cGMP phosphodiesterase, and ion channels [ 10-121. G-proteins are heterotrimeric proteins with an @subunit structure. The cr-subunits (45-39 kDa) contain a single high-affinity guanine nucleotide-binding site and often a site for NAD-dependent ADP-ribosylation catalyzed by cholera or pertussis toxin (131.
Several investigations in D. discoideum suggest that the surface CAMP receptor is coupled to an intracellular effector via G-proteins. It has been shown that CAMP binding to membranes is altered by guanine nucleotides [14] [20] , harvested in the late logarithmic phase with 10 mM KHzPOJNazHP04, pH 6.5 (buffer A), at YC, washed, and starved on non-nutrient agar at a density of 1.5 x 10' cells/cm2. After 4-5 h cells were collected by centrifugation, washed twice with buffer A, and the pellet was resuspended in buffer B (40 mM Hepes-NaOH, 0.5 mM EDTA, 250 mM sucrose, pH 7.7) to a density of 10' cells/ml. Homogenization was performed by pressing of the cell suspension through a Nucleopore filter (pore size 3 /tm) at 0°C. The lysate was centrifuged at 10000 x g for 5 min, the pellet was washed once with buffer B, and the final pellet was resuspended in buffer B to a density equivalent to 2 x 10' cells/ml.
Pertussis toxin treatment
Cells were starved in buffer A at a density of 10' cells/ml in the absence or presence of 0.1 /cg/ml pertussis toxin. After 5 h, cells were washed three times in buffer A, and the final pellet was resuspended in buffer A, and used for GTPyS-binding assays.
GTPyS-binding assay
Binding of ["?i] GTPyS to membranes was measured in a total volume of 100~1 containing 0.1 nM ["S]GTPyS, different concentrations of GTP+, 10 mM MgCls, buffer A and 80 ~1 membranes. The stimulation of GTPyS binding by CAMP and CAMP derivatives was measured at binding equilibrium. DTT, an inhibitor of phosphodiesterase [21] , was used to prevent degradation of CAMP derivatives during incubation with membranes. The endogenous production of CAMP after addition of 10 mM DTT was 1.63 nM; this concentration is too low to affect GTPyS binding.
Binding was measured after 30 min incubation at 0°C. Samples were centrifuged for 3 min at 10000 x g at 2-4"C, and the supernatant was aspirated. The pellet was dissolved in 80 pl of 1 M acetic acid, 1.2 ml emulsifier (Packard) was added and radioactivity was determined. Blank values were determined in the presence of 0.1 mM unlabeled GTP and were subtracted from all data shown. Binding of ['H]GTP and S-N&Y-~'P]-GTP was performed at a final concentration of 0.1 CM. Binding of guanosine triphosphates to D. discoideum membranes was investigated using [3H]GTP, [3SS]GTPyS and ~-N~-[cY-"P]GTP. The same specific activities and concentrations (20 nM) of ligands were used (input about 80000 cpm). Binding was measured after 30 min incubation in the presence or absence of 10pM CAMP. Nonspecific binding was determined in the presence of 0.1 mM unlabeled GTP and was subtracted from total binding to obtain specific binding. fig.2) . As judged from the activity of CAMP derivatives, the cell surface receptor is involved in modulation of GTPyS binding. However, the concentrations of CAMP derivatives required for stimulation of GTPyS binding are rather high. Furthermore, this stimulation shows non-Michaelian kinetics with respect to CAMP; the concentration-response curves for CAMP stimulation of GTPyS binding are very shallow. The latter may be expected, taking into account that GTP-binding protein may exist in several dynamic states of interaction with the cell surface receptors and that the ligand dissociation-association kinetics are strongly altered by CAMP and guanine nucleotides [ 141.
RESULTS

D. discoideum
In vertebrates pertussis toxin catalyses the ADPribosylation of inhibitory (Gr) guanine nucleotidebinding regulatory protein and blocks the inhibition of adenylate cyclase by GTP [ 131 and stimulation of GTPase by the agonist [13] . In D. discoideum we have previously observed that inhibition of adenylate cyclase by GTPyS was absent in membranes derived from pertussis toxin-treated cells [18] and that pertussis toxin treatment partly reduced stimulation of a high-affinity GTPase by CAMP [16] .
The present observation that stimulation of [3H]GTP and [35S]GTPyS binding by CAMP is blocked by pretreatment of cells with pertussis tox-in suggests the functional interaction of surface CAMP receptors with pertussis toxin-sensitive Gprotein(s) in D. discoideum membranes.
